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Free software from Electronic Arts." 

It’s easy! 

Buy any of these 12 smash hits from your participating dealer between February 1,1986, and 
May 31, 1986. Then just mail in your proof of purchase, $5 for shipping and handling, and the 
official “Get One Free” coupon. So what are you waiting for? 

In case of emergency... 

If you can’t find a participating dealer, you can order direct from us by telephone or mail. 

Just call toll-free 800-227-6703. In California call 800-632-7979. Have your Visa or MasterCard 
number ready. Just tell us what you want to buy, and what you want for free. It’s simple. And 
there’s a 14-day “satisfaction or your money hack” guarantee on all products ordered direct. 

In case your participating dealer runs out of “Get One Free” coupons, use this. 


□ Yes! I want free software from Electronic Arts! 

No thanks. I’m using my computer as a doorstop. 

(Check one) 


□ Financial Cookbook 

□ Music Construction Set 

□ Pinball Construction Set 

□ Seven Cities of Gold 


□ Seven Cities of Gold 

□ Archon II: Adept 

□ Movie Maker 

□ M.U.L.E. 

□ Realm of Impossibility 

□ Mail Order Monsters 

□ Racing Dcs:-uction Set 
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treating yourself to quality software. Because now you can: 


Buy 1, Get 1 Free. 

























BASIC 

programming 
at its best! 

Two new 
programming 
guides from 
COMPUTE! Books. 


Written by the author of the bestselling Programmer’s Reference Guide to the TI-99/4A, these books 
introduce you to the new and powerful BASIC on the Amiga and Atari ST personal computers. The 
computers’ impressive graphics, animation, and sound can be unlocked with the right commands, and 
BASIC is the place to start. Regena shows you how— in the clear, concise language that's made her 
such a popular writer. 

Complete descriptions of the Amiga’s and ST’s BASIC commands, syntax, and organization take 
you from novice to full-power programming. Sample programs and subroutines, all ready to type in, are 
included. Plus, both books offer you working software while showing you how to write your own 
programs. A disk is also available for each hook which includes all the programs from the book in an 
easy, ready-to-ioad format. 


SPECIAL COMBINATION OFFER 
Order the book and disk together for only $29.95! 

You’ll find these new programming guides and many more useful, entertaining COMPUTE! books at your local computer and book 
stores. Or you can order directly from COMPUTE! Books. 

For the fastest service, call toll free 1-800-346-6767 (in NY 212-887-8525). Or mail the attached coupon with your payment to 
COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150. 

Please add shipping and handling charges to all orders: In U.S., $2.00 per book, disk, or combination package; $5.00 per item airmail. 



COMPUra Publicotionsylnc.® 


COMPUTE! books are available in the U.K., Europe, the Middle East, and Africa from 
Holt Saunders, Ltd., 1 St Anne’s Road, Eastbourne, East Sussex BN213UN, England 
and in Canada from McGraw-Hill, Ryerson Ltd., 330 Progress A/e., Scarborough, 
Ontario, Canada M1P 2Z5. 
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IF YOU CAN FIND 
A BETTER PROGRAM 


WORD WRITER A 

How with 85,000 word Spelling 


DATA MANAGER 2 

Foster, more efficient, m 
versatile 


SWIFTCALC sideways 

New easy-to-use spreadsheet 
for home and small business use 


An efficient, 80-column professional 
word processing system which includes 
a spelling checker and built-in 
calculator. 

Contains all the features you'll need for 
everyday word processing, plus most of 
the sophisticated features found in 
more expensive programs: document 
chaining, form letter printout, page 
separations, horizontal and vertical 
scrolling, and more. 


A complete general information storage 
and retrieval system with report-writing, 
graphics, statistics, and label-making 
capabilities. 

Exclusive X-SEARCH, X-SORT, and 
X-CHART features allow you to cross¬ 
search any category of information; sort 
items alphabetically, numerically, or by 
date; break down statistical information 
into categories; and graphically view 
your results. 


The SIDEWAYS option lets you print 
all your columns on one, continuous 
sheet... sideways. 

250 rows and up to 250 columns (128K 
version) provide up to 62,500 cells 
(locations on the spreadsheet) in which 
to place information. 

Performs mathematical functions up to 
17 digits. Allows the use of minimum 
and maximum values, averages, sums, 
integers, absolute values and exponen¬ 
tial notation. 


orks you get more 
power for your dollar 

You can use each program alone. Or 
interface this trio - one at a time if you like 
- into a completely integrated productivity 
system that delivers all the power and 
features most of you will ever need... at 
a cost that lets you enjoy their use. 

Look for these and other Timeworks pro¬ 
grams at your favorite dealer. Or contact 
Timeworks, 444 Lake Cook Road, Deer¬ 
field, IL 60015. Phone; (312) 948-9200. 


With Timeworks you get more * With Timeworks you get 


You Get Our Customer Technical 
Support Team 

At the other end of our toll-free hotline, 
you’ll find our full-time Customer Techni¬ 
cal Support Team. Free of charge to all 
registered users. 


If you can find anything that works better 
for you, simply send us your Timeworks 
program, your paid receipt, and the name 
of the program you want, along with your 
check or credit card number for any retail 
price difference. If it’s available, 


For Apple, 




■ The Evelyn Wood Dynamic Reader 
> Sylvia Porter's Personal Finance Si 

■ Swiftaxi Cave of the Word Wizard 
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Discover the thrill of , 


with COMPUTE! Books’ 

40 Great Flight Simulator Adventures 



•Maneuver around the towers of the Vtorld Trade Center. 
•Sightsee the Hudson River. 

•Practice night flying and aerobatics. 



40 
GREAT 
FLIGHT 
SIMULATOR 
ADVENTURES 


40 Great Flight Simulator Adventures 

Charles Gulick 

at mysterious airports. Flight Emulator (IBM PC) and Flight Simu¬ 
lator II (Apple II, Commodore 64, Atari) are two of the most popu¬ 
lar games/simulations for personal computers. With this book, you 



describes what you’ll see (and where to look to see it). Ranging 
from the simple and straightforward to the advanced and even 
mystical, these 40 flights will open a new dimension to an already 
outstanding program. 

$9.95 ISBN 0-87455-022-X 


Note: Flight Simulator from Microsoft Corporation and Flight Simulator II 
from Sublogie Corp. are required in order to use this book. The book is 


_ copies of 40 Great Flight Simi 


To order this exciting adventure guide, mail 
the attached coupon with your payment to 
COMPUTE! Books, P.O. Box 5038, 

F.D.R. Station, New York, Ny 10150. Or call 
toll free 1-800-34^6767 (in NY 212-887-8525.) 
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TAP THE POWER 

of the Commodore 128 


























































All the exciting, 
entertaining, and 
educational games, 
applications, and utilities 
from COMPUTE! magazine 
are now available on disk 


for your Commodore, 
Atari, Apple, or IBM 
personal computer. 


The COMPUTE! Disk 


A new COMPUTE! Disk is published 
every month, rotating among the four 
major machines covered by COMPUTE!: 
Commodore 64 and 128; Atari 400/800, 
XL, and XE; Apple II-series; and IBM PC, 
PCjr, and compatibles. 

Every three months you can receive 
a disk with all the quality programs from 
the previous three issues of COMPUTE! 
that will run on your brand of computer. 

Like the popular COMPUTERS Ga¬ 
zette Disk, the COMPUTE! Disk is ready- 
to-load and error-free. It saves you 
valuable hours of typing time and elimi¬ 
nates typing errors. 

With a subscription, you will receive 
one disk every three months for a total 
of four disks a year—for only $39.95. 
That saves you $20 a year off the single¬ 
issue cost. 

Or you can order individual issues 
of the Disk for $12.95 a disk plus $2.00 
shipping and handling. 


Remember to specify your type of 
computer when ordering the COMPUTE! 
Disk. You’ll find more information about 
this month’s COMPUTE! Disk in this 
issue. (Note: You’ll need the correspond¬ 
ing issues of COMPUTE! magazine to use 
the Disk since the disk will have no 
documentation.) 

For fastest service when ordering a 
subscription to the COMPUTE! Disk, call 
toll free 1-800-247-5470 (in Iowa 
1-800-532-1272). 

For more details or to order individ¬ 
ual issues of the COMPUTE! Disk, call 
our Customer Service Department toll 
free at 1-800-346-6767 (in New York 
212-887-8525). 

Please allow 4-6 weeks after placing an 
order for your first disk to arrive. 
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The 1050 DUPLICATOR IS HERE... 


THE 1050 DUPLICATOR: The most powerful {X^Tsrl 

diskdrive copy system ever developed for the ATARI. | | 














HOTWARE: Software Best Sellers 
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ITALSO RUNS ON 64K 


Serious runners know it takes more than great running shoes to improve performance. It takes knowl- 
I edge. Now Puma gives you both. With the RS Computer Shoe. The first training shoe to combine advanced 
I footwear technology with computer technology. 

The RS Computer Shoe has a custom-designed gate array built into its heel. This computer chip 
, records your run, then communicates the results to any Apple IIE, Commodore 64 
or 128, or IBM PC computer. 

A software program included with the shoe automatically calculates your time, distance 


PIMM 

OUR WORD FOR QUALITY 


























NEW TECHNOLOGIES 

The Converging Digital Universe 


:|i]|py Bateman, Features Editor 



































COMPUTED fliflfl | IBBIHY 

COMPUTE! offers you special savings on this set of top-selling titles for your IBM PC and PCir. 


Each book contains valuable tutorials, programming guides, personal and business 
applications, and games. Together, the books provide all the up-to-date, ready-to-use 
information and programs you need to get the most from your IBM personal compul 




















































THE ST COMPUTER UNI 

from atari; 
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Q Tta CSc npLlar Eii;^ SluY 

is— Recognized as the authoritative source for micro users! 

Superior Performance, 
Practical Price! 

More programs, projects, ways to use your micro 
for home, hobby, education, and business! 

Select 5 Books 

for Only* 2~ 





Plus FREE For Joining 


7 very good reasons to join 
The Computer Book Club® 

• Big Savings. Save 20% to ‘ 
crease your computer know-how 

• No-Risk Guarr- 

without obligation 


Tfte ii ii| t i !i I n 1 ! SluCf 



• Exceptional Quality. All books are first-rate publisher’s 
editions selected by our Editorial Board and filled with useful 
up-to-the-minute information 




































see such a product for the home 
market, especially considering the 
number of people who buy multi¬ 
purpose computers primarily for 
word processing. 

Computers are converging 
with yet another technology, too— 
telephones. For example. Commo¬ 
dore is planning to introduce its 
new 1100 AnswerMate, a program¬ 
mable computer-controlled tele¬ 
phone answering machine for the 
Amiga. The AnswerMate connects 
to the Amiga's RS-232 port and to a 
telephone. Not only does it play 
back your taped greetings and re¬ 
cord messages, but it also can re¬ 
spond with messages generated by 
the Amiga's built-in synthesized 
voice. And multitasking software 
included with the AnswerMate lets 
it answer phone calls while you're 
busy using the computer for other 
things. (Price to be announced.) 



Commodore's AnswerMate connects to 
the Amiga computer to serve as a tele¬ 
phone answering machine that can make 
use of the Amiga's multiprocessing and 
synthesized speech capability. 


Sphere is scarcely an area of con- 

I moving either directly or indi¬ 
rectly toward the personal com¬ 
puter, either as a peripheral or as a 
microprocessor-based stand-alone 
device. Even the ways in which 

ware may be undergoing change in 
the future. 

For example, Cauzin Systems, 
with backing from Kodak, has de¬ 
veloped the Softstrip system of 
information storage. Data is en¬ 
coded on a strip of paper in a format 
similar to—but more compact 
than—the familiar bar codes found 


on consumer products. One strip, 
which typically measures 9Vz by % 
inches, can store up to 5,500 char¬ 
acters (about three typewritten 
pages). The strips can be printed on 
ordinary paper and are read by an 
electro-optical scanner. Connected 
to a computer, the scanner reads 
the coded strips and transfers the 
data into memory for later storage 
on disk. 

Further examples of converg¬ 
ing electronics technologies abound 
in virtually every field. The emer¬ 
gence of stereo TVs and VCRs, cou¬ 
pled with a stereo-capable 
computer such as the Amiga, obvi¬ 
ously opens new possibilities for 
audiophiles. Interactive video, 
spurred by improvements in laser 
discs, is another rapidly evolving 
technology with a connection to 
personal computing. Radio signals 
relayed by satellites can carry data 
accessible by computer users. Use 
of electronic mail systems is expect¬ 
ed to jump from less than a billion 
messages a year today to more than 
20 billion by the end of the decade, 
ultimately becoming a major ser¬ 
vice as common as the telephone 
and the U.S. mails. 

As media consultant David Al¬ 
len noted earlier, technology is ca¬ 
pable of virtually anything today; 
but the successful marketing of an 
idea is the key to its success. In the 
forseeable future, neither technol¬ 
ogy nor the marketplace shows any 
signs of slowing down. @ 


Attention Programmers 

computei magazine is currently 
looking for quality articles on 
Commodore, Atari, Apple, 
and IBM computers (including 
the Commodore Amiga and 
Atari ST). If you have an 
interesting home application, 
educational program, 
programming utility, or game, 
submit it to COMPUTE!, P.O. 
Box 5406, Greensboro, NC 
27403. Or write for a copy of 
our "Writer's Guidelines." 




























Report From: _ 

The Winter Consumer Electronics Show 



Tom R. Halfhill, Editor 

Following up its strong showing at the 
Comdex computer show in November, Atari 
introduced a more powerful version of its ST 
at the 'Winter Consumer Electronics Show in 
January. Thanks to increasing sales, growing 
software support, widening distribution, and 
hints of new enhancements to come, industry 
watchers are suddenly taking more notice of 
Atari's bid for a comeback. Meanwhile, 
Commodore also entered 1986 with 
encouraging sales and Apple 
is responding with an 
improved Macintosh and 
lower prices. 


A Turning 
For Atari? 


Point 





































SOFTWARE 


Now Get Up To 200 FREE Programs* When You 
Subscribe to COMPUTE! Today. 


Subscribe to COMPUTE! today and you'll be getting a lot more 
than just another computer magazine. That’s because COMPUTE! 
comes complete with up to 20 FREE programs in each big issue. 

Subscribe now and you can depend on a steady supply of high 
quality, fun-filled programs like Cash Flow Manager, Speed Ski, 
Turtle Pilot, Boggier, Text Plot, Retirement Planner, and hundreds 
of other educational, home finance, and game programs the entire 
family can use all year long. 

The free programs alone are worth much more than the low 
subscription price. But there’s more to COMPUTE! than just free 
programs. 

COMPUTE! s superb articles deliver the latest inside word on 
everything from languages to interfaces...programming to disk 
drives. And our up-to-the-minute software reviews are must read¬ 
ing for any home user. 

Whether you’re a novice or an experienced user, COMPUTE! is 
perfect for you. So subscribe today. Return the enclosed card or 
call 1-800-247-5470 (in Iowa 1-800-532-1272). 


COMPUTE PublicationsJnc. ^ 



•Ranging from short techniques and programming tips to complete, powerful applications programs. 




































d Your Own IBM-Compatible Computer 


GET TIE KNOW-HOW 
TO REPAIR EVERY 
COMPUTER ON THIS PAGE. 

Learn the Basics the NRI 
Way-and Earn Good 
Money Troubleshooting 
Any Brand of Computer 



between now and 1995, according 
to Department of Labor estimates, 
will occur in the computer: 


opportunity—either as a 
fulltime corporate technician 
or an independent service- 


NRI way. NRI’s practical 
combination of “reason-why” 
theory and “hands-on” building 
skills starts you with the fundamentals 
of electronics, then guides you through 
advanced electronic circuitry and on 
into computer electronics. You also 
learn to program in BASIC and machine 
language, the essential languages for 
troubleshooting and repair. 
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GRAPHICS BOOK C-64 - b.« -I.,.no. PRINTER BOOK C-64,VIC-20 Und.r- COMPILER BOOK MJMMlB. 



Abacus hbbb Software 

P.O. Box 7211 Grand Rapids, Ml 49510-Telex 709-101 - Phone (616)241-5510 

Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616) 























































































Abacus BUM Software 

P.0. Box 7219 Grand Rapids, Ml 49510 - Telex 709-101 - Phone (616) 241 -5510 

Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616) 























































































Tug-A-War 

Mark Tuttle, SutoRnissions Reviewer 


Don’t be fooled by the apparent sim¬ 
plicity of this two-player strategy 
game. It looks easy on the surface, but 
it's a stiff test of your concentration 
and ability to think ahead. The origi¬ 
nal version was written for the Com¬ 
modore 64. We've added new versions 
for the Atari 400/800, XL, and XE, 
Apple Il-series computers, Atari 
520ST, Amiga, IBM PC/PCjr, and the 
TI-99/4A. Since the game is based on 
colors, every version requires a color 
monitor or TV. The IBM version re¬ 
quires BASICA and a color/graphics 
adapter for the PC or Cartridge 
BASIC for the PCjr. The Atari version 
requires at least 16K of RAM, and the 
Amiga version requires at least 512K. 


Nearly everyone has played tug of 
war at one time or another. The 
traditional game pits two players or 
teams at opposite ends of a rope. At 
the middle of the rope is a flag, and 
each side tries to pull the flag into 
its territory. "Tug-a-War" is based 
on a similar concept. In this version, 
the flag is replaced with a round 
ball shape, and each player tries to 
maneuver the ball onto his or her 
side of the screen. Like many two- 
player games, the difficulty of Tug- 
a-War depends somewhat on the 
intelligence of your opponent. But 
even at the simplest level, you'll 
find that skill and foresight are es¬ 
sential to success. 

Type in and save the appropri¬ 
ate program below. The rules are the 
same for every version (except Atari 
520ST—see special instructions). 

Battle Of The Colors 

When you run Tug-a-War, two sets 
of colored boxes appear, one above 
the other. The lower, longer series 
of squares is the playing field. Near 
the middle of the playfield area is a 


round ball; the outermost boxes at 
each end of the playfield represent 
each player's home position. The 
players alternate turns, each trying 
to move the ball in their own direc¬ 
tion, until it reaches one of the 
home squares. 

So far, so good—but how do 
you move the ball? It's done not by 
pulling a rope, but by changing the 
colors of boxes in the playfield. The 
color of the square under the ball 

moves and how far it travels. On 
any given turn, the ball can move 
either one or two squares to the left, 
or one or two squares to the right. 
At the top of the screen are four 
boxes that show you which colors 

instance, the leftmost box shows 
you which color makes the ball 
move one square to the left. The 
next box to the right shows you 
which color makes it move two 
squares to the left. The second pair 
of boxes show you which colors 
make the ball move in the opposite 
direction, to the right. By changing 
the color of the box where the ball 
is currently located, you can make it 
move toward your home square. 

The playfield contains 11 box¬ 
es (9 in the TI version, 10 in the 
Atari ST version). When the game 
begins, each of these boxes is ran¬ 
domly given one of the four colors 
shown at the top of the screen. On 
each turn, you may change the 
color of one, several, or all of the 
boxes (however, you must always 
change at least one box). Below 
each box is a number which repre¬ 
sents its distance from the home 

is. For instance, if you are the player 
on the left, then on your turn the 
boxes are numbered 1, 2, 3, etc., 
from left to right (the tenth box is 
marked with a 0, and the eleventh 


with an A). When it's the right play¬ 
er's turn, the numbering is reversed 
(the rightmost box is 1, etc.). 

To take a turn, you must select 
a number that corresponds to the 
numbers shown below the boxes in 
the playfield. This is done by press¬ 
ing a single key. Press a number 
key from 1-0 to select one of the 
first ten values, or press the A key 
to choose the eleventh box. The 
number you choose determines 
how many boxes change color. For 
instance, if you press 1, only one 
box (the one nearest your home 
square) changes color. If you press 
2, the two boxes nearest your home 
box change, and so on. 

Where do the new colors come 
from? Every box cycles through the 
same series of four colors shown in 
the uppermost set of boxes, going 
from left to right. For example, if 
the colors shown there are white- 
blue-red-purple (the exact colors 
may be different on your com¬ 
puter), then a white square always 
changes to blue; a blue square al¬ 
ways changes to red; a purple 
square changes to white, and so on. 
In other words, the box's current 
color determines which color it gets 
after the next color change. 

Though every turn involves at 
least one color change, the ball 
doesn't necessarily move on every 
turn. It only moves when you 
change all the boxes between your 
home position and the current posi¬ 
tion of the ball. For example, if the 
ball is three boxes away from your 
home square, then you must 
change the color of at least three 


Foresight Rewarded 

As you can see, there's much more 
to this game than appears on the 
surface. At first you might be 
tempted to try to move the ball as 
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Programmer’s 

Guide 


Everything you need for successful, 
entertaining, and challenging 
programming on your Amiga, Atari 
ST, or Commodore 128 computer. 

Each book is carefully written in 
COMPUTEi’s lively, understandable 
style to help even beginning 
programmers learn the ins and outs 
of their personal computers. 



COMPUTEi’s 128 Programmer’s Guide 

ISBN 0-87455-031-9 
Editors of COMPUTE! 464 pages 
Written and compiled by the most technically proficient authors in 
consumer computing today, the technical staff of COMPUTE! 
Publications, this guide to the powerful Commodore 128 computer 
contains a wealth of information for every programmer. Explore 
BASIC 7.0 through countless hands-on examples and sample - 
programs. Leam how to create dazzling graphics and sophisticated 
sounds in both BASIC and machine language. See how to program 
peripherals, such as disk drives, printers, and modems. Enter the 
world of CP/M, just one of the three modes of the 128. There are 
even chapters introducing you to machine language programming 
and the computer's method of managing memory. COMPUTERS 
128 Programmer's Guide includes numerous appendices covering 


COMPUTEi’s ST Programmer’s Guide 

0-87455-023-8 
Editors of COMPUTE! 

Complete and comprehensive, yet easy to understand, 

COMPUTER'S ST Programmer's Guide is a must-buy for any 
Atari ST owner. The technical staff of COMPUTE! Publications has 
put together a reference guide to programming that takes the 
reader through every aspect of this newest Atari personal 
computer. Logo and BASIC, the two programming languages now 
available for the machine, are explored in detail. From 
programming concepts to writing programs, the scores of ready-to- 
type-in examples show just what can be done, and how to do it. 
Advanced features of this new-generation computer, such as GEM 
and TOS, the ST's user interface and operating system, are 
illustrated as readers write their own applications. Wluable 
appendices provide information programmers need, including GEM 
VDI opcodes and a list of ST resources. 

$16.95 


COMPUTEi’s Amiga Programmer’s Guide 

0-87455-028-9 


$16.95 


Look for these new books at a 
bookstore or a computer store near you. 
Or order directly from COMPUTE! Books. 
Call toll-free 1-800-346-6767. In NY call 
212-887-8525. 


Covering AmigaDOS, BASIC, Intuition, C, machine language, and 
the other important programming tools which accompany the new 
Amiga, COMPUTES Amiga Programmer’s Guide is a clear and 
thorough guide to the inner workings of this fascinabng, new- 
generation computer. The great speed of its 68000 microprocessor, 
coupled with the versatility of the Amiga-specific graphics and 
sound chips, makes the Amiga one of the most powerful 
computers available today. 

$16.95 


CpMPUTE!Publications,lnc,^ 


COMPUTE! books are available in the U.K., Europe, the Middle East, and 
Africa from Holt Saunders, Ltd., 1 St. Anne’s Road, Eastbourne, East 
Sussex BN21 3UN, England. 


































From the publishers of COMPUTE! 



April 1986 
COMPUTE! Disk 


All the exciting programs from the past three issues of COMPUTE! are on 
one timesaving, error-free floppy disk that is ready to load on your Com¬ 
modore 64 and 128 computers. The April 1986 COMPUTE! Disk contains 
the entertaining and useful Commodore 64 and 128 programs from the 
February, March, and April 1986 issues of COMPUTE!. 

The April 1986 COMPUTE! Disk costs $12.95 plus $2.00 shipping and 
handling and is available only from COMPUTE! Publications. 

For added savings and convenience, you may also subscribe to the COM¬ 
PUTE! Disk. At a cost of only $39.95 a year (a $12.00 savings), you’ll receive 
four disks, one every three months. Each disk will contain all the programs 
for your Commodore machine from the previous three issues of 
COMPUTE!. 

This is an excellent way to build your software library while you enjoy the 
quality programs from COMPUTE!. 

Disks and subscriptions are available for Apple, Atari, Commodore 64 and 
128, and IBM personal computers. Call for details. 

For more information or to order the February 1986 COMPUTE! Disk, call 
toll free 1-800-346-6767 (in NY 212-265-8360) or write COMPUTE! Disk, 
P.O. Box 5038, F.D.R. Station, New York, NY 10150. 


COMPUTEiPublicationsJnc.® 



















From the publishers of COMPUTE! 



April 1986 
COMPUTE! Disk 


All the exciting programs from the past three issues of COMPUTE! are on 
one timesaving, error-free floppy disk that is ready to load on your IBM PC 
and PCjr computers. The April 1986 COMPUTE! Disk contains the enter¬ 
taining and useful IBM programs from the February, March, and April 1986 
issues of COMPUTE!. 

The April 1986 COMPUTE! Disk costs $12.95 plus $2.00 shipping and 
handling and is available only from COMPUTE! Publications. 

For added savings and convenience, you may also subscribe to the COM¬ 
PUTE! Disk. At a cost of only $39.95 a year (a $12.00 savings), you’ll receive 
four disks, one every three months. Each disk will contain all the programs 
for your IBM machine from the previous three issues of COMPUTE!. 

This is an excellent way to build your software library while you enjoy the 
quality programs from COMPUTE!. 

Disks and subscriptions are available for Apple, Atari, Commodore 64 and 
128, and IBM personal computers. Call for details. 

For more information or to order the February 1986 COMPUTE! Disk, call 
toll free 1-800-346-6767 (in NY 212-265-8360) or write COMPUTE! Disk, 
P.O. Box 5038, F.D.R. Station, New York, NY 10150. 


COMPUT E! Publications,Inc. @ 


























computers All New Apple Applications Special 

COMPUTEi's latest Apple Applications Special features in-depth articles and interviews, 
all the inside news about Apple, clearly written tutorials, software buyer's guides, new 
product information, and valuable ready-to-type-in programs for all Apple users. 



Apple owners find these special Apple 
issues the most understandable, 
complete, and valuable resources 
available today. 


PLUS 

All the programs in COMPUTEi's Apple Applications 
Special are also available on a timesaving disk, 
ready to run on your Apple II, 11+, lie, and lie. 

The Disk costs only $12.95 (plus $2.00 shipping 
and handling) and gives you immediate access to 
all the great programs in this special issue. 

Look for the Spring/Summer 1986 issue of 
COMPUTEi's Apple Applications Special on sale 
where you buy other COMPUTE! publications, or 
order directly from COMPUTE!. This special issue 
goes on sale April 8, 1986. 

Send in the attached order card or call toll free 
800-346-6767 (in NY call 212-887-8525). 


• Utilities and Tutorials 
Windows 

Create Macintosh-style windows on any Apple II-series 

Mouse Cursor 

A Macintosh BASIC utility for altering the mouse pointer. 
Design data can be saved, then used in other BASIC programs. 

Your Personal Ledger 

A complete personal financial application for tracking 

from report generation to customized category codes. 

Personal Publishing With Your Macintosh 

Tutorial and guide to using such software as MacPaint and 
MacYJrite to customize letterheads, cards, banners, and more. 

• Education and Recreation 

Entertaining word game where players try to beat the clock 
while finding as many hidden words as possible. 

Backgammon 

Play the computer in this classic game. This version observes 
all the rules of standard backgammon. 

Apple Automatic Proofreader 


COMPUTE! Publicationsjnc. ^ 
































Silent Service 


Neil Randall 

Requirements: Commodore 64 or 128 (in 
64 mode); Apple Il-series computer with 
at least 64K RAM; Atari 400/800, XL, or 
XE with at least 48K RAM; IBM PC with 
color/graphics adapter; or an IBM PCjr. A 
disk drive is also required, and a joystick 
is recommended. The Commodore version 


Silent Service, from Microprose Soft- 

war game. A cross between arcade ac¬ 
tion games and traditional strategy war 
games, these new games put you on the 
battlefield in command of a plane, tank, 
or submarine. Microprose's P-15 Strike 
Eagle placed you in a modem jet fighter. 
In Silent Service, you're the captain of a 
U.S. submarine in the Pacific during 
World War II. Your mission is to sink 
Japanese cargo, troop, and oil shipping. 
The game includes several scenarios 
based on actual engagements. 

Silent Service employs several 
graphics screens to relay the infor- 

The Patrol Navigation Map shows a 
150,000 square-mile area of the Pacific 
Ocean from Midway Island to China 
(east to west), and Australia to the 
U.S.S.R. (south to north). This is the 
strategic map on which you move your 
sub to find Japanese shipping lanes. 
Once you've found a convoy, the tacti¬ 
cal map kicks in. 

The tactical map is actually a series 
of three differently scaled maps. The 
Patrol Area Map is described above. 
You can zoom to the Navigation Map, 

miles around your sub, and zooming 
further yields the Attack Plot, a 40- 
square-mile area. The detail of land 

the zoom. The Attack Plot displays the 

tion it is going. You use the Patrol Area 
Map to find the enemy convoy, the 
Navigation Map to close in on it, and 
the Attack Plot to position your sub for 


Superb Graphics 

Once you've located your prey, you 
shift to a view of the conning tower, the 
captain's station. Using the joystick (the 
game is joystick- or keyboard- 
controlled), you either use the peri- 


other stations: instruments and gauges, 
maps and charts, damage reports, quar¬ 
termaster's log, or the bridge. Like the 

is graphically superb and very detailed. 



























































If the sub is surfaced, you can 
climb to the bridge. From here you can 
look around to spot the enemy ships, 
using your naked eyes or binoculars. 
The view includes the Japanese ships 
(several varieties, each graphically dif¬ 
ferent) and the land on the horizon. The 
landforms correspond exactly to where 
you are in the Pacific; if you patrol to 
the coast of New Guinea, you will see 
the coast of New Guinea. Given the 

game, the mapping system is obviously 
very sophisticated. 

The binoculars and periscope 
screens include all the details necessary 
for firing at the ships: target type, target 
range and speed, and such data as angle- 
on-bow. You may fire the deck guns or 


and gauges. They dis¬ 
play information about the battery, the 
depth of the sub and of the ocean floor 


le battery allows restricted underwate 
?eed, and then must be recharged o 



Attention To Detail 

Other facets of the game < 
realistic. If your sub hits the 
tom, you hear a scraping sor 
hull may be dam 


gency tanks to stop a fatal dive, or 

you've been sunk. Sound effects range 
from sonar pings—telling you that de¬ 
stroyers are closing in—to the ominous 
explosions of nearby depth charges. 
The sub's hull even creaks if you dive 
deeper than 


iing metallic s 




rammed by an enemy ship. Silent Ser¬ 
vice's detail is astonishing. 

But the most impressive part of the 

Detail in the more traditional type of 
war game frequently hinders under¬ 
standing and lengthens the game con¬ 
siderably, but Silent Service plays quite 
easily after only a half-hour or so of 
practice. Once you learn how to steer 
the sub and fire torpedoes at a target, 
you can try a mission. You can learn the 
rest, such as diving and running silent 
at the approach of a Japanese destroyer, 
as the situation demands. At any time, 
you can pause the game to allow you 
time to think. 

Like F-15 Strike Eagle, Silent Service 
is both intriguing and addicting. Also 
like F-15, it is highly educational, but 
there is nothing tedious about the les¬ 
sons. The excellent manual describes 

background to the scenarios, and the 
tactics used by sub captains. By playing 
you'll quickly find that these 
cnew what they were doing, 
superior product. 


Sifentfem 


DeluxePaint For Amiga 


Requirements: Amiga with at least 256K 
RAM (512K recommended). Printer 


the market, some of the most important 
factors affecting its success are the qual¬ 
ity and diversity of its software. In the 
case of the long-awaited and innovative 
Amiga, questions concerning software 
support become even more important. 
Is this computer the powerhouse it's 


front of personal computing, said yes to 
both questions and threw its consider¬ 
able weight squarely behind the Amiga. 
DeluxePaint, by Dan Silva, is one of the 
first results. Not surprisingly—c< 
ering the Amiga's selling point 
computer for those who want a 
ative edge"— DeluxePaint is a visual 
arts program of immense scope and 
flexibility. 

different programs of immense scope 


and flexibility. Due to differing memory 
requirements, DeluxePaint includes a 
separate program for each of the Ami- 

e?s S ac?os™by ^OO^d^wn^with^ 
simultaneous colors; 640 X 200 with 16 

each mode can be selected from a pal¬ 
ette of 4,096 possible colors. You can 
also customize DeluxePaint by restrict¬ 
ing it to a smaller palette. 

After booting up the program disk, 
you must type in a command to call up 
whatever incarnation of DeluxePaint 
you want. This may sound confusing to 
nontechnical artists hoping to use the 
Amiga for their first experiments in 
computer graphics, but loading the pro¬ 
gram is fairly straightforward. First you 
turn on the Amiga and insert the usual 
Kickstart disk. When the prompt asking 
for the Workbench disk appears, you 
insert the DeluxePaint disk instead. 
AmigaDOS comes up next with its 1> 
prompt, and then you type the appro¬ 
priate command. For instance, you'd 
enter dpaint and press RETURN to 
work in the 320 X 200 mode. 


Best For 320 X 200 

DeluxePaint works best by far in the 320 
X 200 mode. In the 640 X 200 mode, 
pixels are three times as high as they are 
wide, and the program slows down 
considerably. In 640 X 400, the slow¬ 
down is drastic. So much memory is 

room in a 512K machine for both the 
entire program and a screen. Instead, 
the program is broken into modules 
that are constantly swapped in and out 
from disk. ( DeluxePaint works this way 
in all modes on a 256K Amiga.) 

Also, the 640 X 400 mode suffers 
from a jittering screen display. The jit¬ 
tering varies depending on the color 
combinations, and high-contrast com¬ 
binations are worse. This isn't Deluxe- 
Paint's fault—the monitor simply 
cannot refresh the 256,000 pixels in this 
mode fast enough to display a stable 
picture. (Other computers with similar 
modes get around this problem by 
using special monochrome monitors 

Since DeluxePaint's features are the 


. we'll de 
available in the 320 X 200 m 


e. This 




























































240K Apple Compatible 
t Computer System t 





APIus 3000 computer system includes 192K RAM, 48K ROM 
(32K Microsoft Basic plus 16K ROM Emulator), 160K Laser 
5%" Disk Drive (Runs Apple II Software), Magic Window 
Wordprocessor, MagiCalc spreadsheet. Magic Memory 
Database. All for only $399.00 


Double Immediate Replacement Warranty 

If any of the Aplus 3000 computer system 
equipment fails due Jo fauhy workmanship or 

REPLACE it immediately with no service charge!! 


• ItOK Laser 5%" Disk Drive (Runs Apple II software) • RGB (80 columns in color) and composite included 





COMPUTER DIRECT 

We Love Our Customers 

22292 N. Pepper Rd., Barrington, III. 60010 

312/382-5050 to order 














Famous Smith Corona National Brand 

10" PRINTER SALE 

Below Wholesale Cost Prices!!! 

• ONE YEAR IMMEDIATE REPLACEMENT WARRANTY 

• Speed: 120 or 160 characters per second • Friction Feed/Tractor Feed — Standard 

• 80 character print line at 10 CPI • 1 Line Buffer, 2K Buffer on 160 CPS Plus LQM 

• Six pitches • Graphics capability • Centronics compatible parallel interface 

• Features Bidirectional Print, Shortline Seek, Vertical And Horizontal Tabs 

Check These 
Features & Prices 

120 CPS 10” Printer 

it? 159 

160 CPS + Letter Quality 
Mode 10” Printer 

it? 199 


(IBM-Commodore) SPECIFICATIONS (Apple — Atari — Etc.) 



IBM $89.00 Apple $59.00 Atari $59.00 Commodore $39.95 


COMPUTER DIRECT 

We Love Our Customers 

22292 N. Pepper Rd., Barrington, III. 60010 

312/382-5050 to order 














M 1 52 K Lowest Price In The USA! 152 K 

mar 1* Computer System Sale 

* Students • Word Processing • Home * Business 


LOOK AT ALL YOU GET FOR ONLY $379 

® Atari 130XE 152K Computer 
©Atari 1050 127K Disk Drive 
©Atari 1027 Letter Quality 20 CPS Printer 

Atari Writer Plus Word Processer with Spell Checker 
Atari BASIC Tutorial Manual 


INDIVIDUAL 
LIST PRICE SALE PRICE 
$249.00 $134” 

299.00 159” 

299.00 159” 

59.95 49” 

16.95 12” 


$923.90 $517.75 


SAVE 
OVER $100 

All 5 ONLY 

$ 379 #0 

SYSTEM 
SALE PRICE 


CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 


Other Accessories List Sale A dd$9.95for 

☆ 12” Hi Resolution Green Screen Monitor $199.00 $79.95 Connection Cables 

13” Hi Resolution Color Monitor $399.00 $159.95 Add $10 for UPS 


15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM!! If it doesn't meet your expectations, just send it back to us prepc 
and we will refund your purchase price!! 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment 
programs fail due to faulty workmanship or material within 90 days of purchase we will replace it IMMEDIATELY with no service charge!! 


Best Prices • Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 


COMPUTER DIRECT 

We Love Our Customers 

22292 N. Pepper Rd., Barrington, III. 60010 

312/382-5050 to order 























individually controlled with 
and a slider. Color cycling is what 
makes the disk's sample waterfall pic¬ 
ture seem to flow. With thought and 
care, you can create effects otherwise 
impossible in two-dimensional art. 

Closer to traditional art media are 
tools which smear, shade, and blend. 
Smearing enables an artist to use the 
DeluxePaint brush to smudge colors al¬ 
ready painted on the display. The effect 
is similar to running a brush through 
fresh oil paints. Shading and blending 
work on a defined color range, like the 
ranges for color cycling. Both operate 
best on a range of closely related shades 
and affect only the colors in the selected 

The action of shading is difficult to 
explain in print, but blending does pret- 


Anything Is A Brush 


in, DeluxePain 
is. There 


rs, but what of 
' n? Once 

iTbuI 

in brushes. These are various useful 
shapes, and they can all be adjusted in 
size with one of the program's easy-to- 
use tools. But, as might be expected, 
other brush manipulations range into 
some wild and unexplored regions. 

The essence of DeluxePaint 
brushes is this: Anything can be a 
brush, so you can paint with a single 
pixel, a pictorial element, a whole 
screen, or anything in-between. And if 
that's not enough, the artist can grab 


) a completely 


h that looks flat 
;ar three-dimensional. To get an 
of the effect, imagine a flag lying 


Brushes, like complete pictures, 
be saved to previously prepared 
disks. There are also some esoteric 
involving the exchange of 


brushes. Analogies are hard to come by 
for these features, but they open up 
fascinating possibilities not available to 



This photo demonstrates a zoom win¬ 
dow, just one of the many features in 
DeluxePaint. 


The b 


lesigner's ability to reach 

with a special brush selection tool. This 
is much like the copy, cut, and paste 

purposes as well as brush design. 

Room To Zoom 

A full description of DeluxePaint's myr¬ 
iad features would run on for many 
pages (the manual is 31 pages long), but 

not covered so far bear mentioning. 
DeluxePaint has a special magnifi- 


it allow 
sr inspection, and the 
ithin the magnify m< 


the ai 


ays. A skewing feature even lets you 
m ordinary text into italics. 

For precision design work, one op- 
>n gives a constantly updated display 


other provides a grid that can be modi- 


Virtually anything that anyone 
ever wanted in a personal computer 
graphics program is included in Deluxe¬ 
Paint— and it's all easy to use and easy 


t. The basic tc 


playfulness are the best methods for 
coming to grips with the program. A 
step-by-step approach might have been 
more helpful. And, ironically, the man¬ 
ual's graphics are almost nonexistent. 

Another problem with the manual 
is that it lacks completeness. Deluxe- 

so the artist must refer to Chapter 4 of 
the Amiga User's Guide for the infor¬ 
mation. Also, hardly any program com¬ 
mands are summarized in DeluxePaint's 
command summary. 


really 


places where you n 

through with some solid tutorials. 

Bottom line: Will DeluxePaint ar 
an Amiga give yc 


S’More For 
Commodore 64 


main options: Buy a Commodore 128 or 
install a S'more cartridge from Cardco. 
Each choice has its advantages. If mon¬ 
ey is no object (and you aren't overly 
attached to your 64), you might consid¬ 
er the 128. But the choice isn't that 
clear-cut. For those who write their 
own BASIC programs, S'more has some 
significant advantages of its own. 
Frankly, it's difficult to know which to 
compare S'more to—the 64 without 
S'more, or the 128. 

Of course, the 128 does have some 
things going for it: twice the available 
user memory (122,365 bytes) as the 64; 
BASIC 7.0, with powerful commands 

dowing; and a FAST mode for double¬ 
speed operation. So if it's raw computer 













_J __ 

f , . . . 

desired value- resto the POKE is 

128 is hard to beat. Y V 

On the other hand, S'more BASIC 

ory. S'more comes with a disk of soft- 

SSHH£SS52 


Cardco's manual is thorough. 


The built-in utilities are a real boon: 


l P ^i|SsFnH£r^ 

The LIST command can scroll up and 

IfSHrSn? 


and efficiency, ML is required Al¬ 
though conversion of ML routines ac- 

S'moreTe^ruVs^pmTenfmmfusm 

desVe^ArweVserL^aTemhT 

withV'mo^fto 6 WghlyTompS 
with BASIC 2.0. Only two differences 

ual does not attempt to explain; it only 
hints that RAM/ROM bank-switching 

^ri“i?zrz 

g^gejoudneSjUp to 512 bytes long 

"i£ESr"2'S 

particularly jnth^ long programs.^The 

abouTev^n'wlmrfincomes ^oths^com- 


FSSSHfEEdT 

^expande^M^only^dt^approach^is 

^shisr-Si&.zs: 

Oifthe olher hand, garbage collation 

^vT^SIC PeededUP “ CaUy 
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m^o^rewrites^TfmoidyROM routines 


LO&P, WhI'lE-UNtIl, 1F-THBN- 

tines when they are accessed^ through 

Put up “HS 



your XSmr P TusSs y 

dukes! S"" 

LmcludeS 

All for just $185. 

dtek ^there fc^no DLqSS^tIdS^S 
and that it includes a disk CATALOG/ 

^o he gefZn @ d thlfumitations, the 

ISIS 

BASICjhen “^P^^’Hp’E 

SH£ 

^.outwha,is tusked alters 


•Ml Quinsept, Inc. 

Lexington^MA 02173 
XSf *.LV (617)641-2930 
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COMPUTE! Books 

For Kids 


Help your children learn the basics 
of computer programming with these 























































































































that say where the strings are locat¬ 
ed and how long they are. (More on 
this later.) 

Suppose you have a large pro¬ 
gram that chains to a smaller pro¬ 
gram. Figure 2 shows this 
happening. 

The variables don't move; be¬ 
hind the second program is wasted 
space that isn't used. This creates 
no problem when you run the pro¬ 
gram. However, after this kind of 
chaining has taken place, you 
should not SAVE the second pro¬ 
gram or you'll save the wasted area 
too (SAVE always stores from the 
start-of-BASIC point to just before 
start-of-variables). 

Here comes the problem. Let's 
take the reverse situation: a small 
program that chains to a larger one. 
Figure 3 shows the difficulty that 


The big program overwrites 
and destroys the variables created 
by the first, smaller program. To 
keep this from happening, our first 
program must be the biggest of the 
two, or at least the same size. 

If several programs are chained 
together, this rule always applies. 
The first program must be as big or 
bigger than any other program. It 
sets the start-of-variables point, 
and it must set it high enough so 
that all following programs won't 
run into trouble (for more infor¬ 
mation on this point, see "Commo¬ 
dore Program Chaining," COMPUTE!, 
December 1985). The Commodore 
128 in 128 mode doesn't need to 
worry about this problem. Since it 
keeps variables in a separate mem¬ 
ory bank, loading a new BASIC 
program can't harm them. 


Figure 1. BASIC program storage 



Figure 2. Chaining a smaller program from a large one. 



Start of BASIC Start of Variables 


Figure 3. Chaining a larger program from a smaller one. 



Strings And Descriptors 

As noted earlier, the variable and 
array area holds string information 
(the descriptors), but not the strings 
themselves. There are two places 
where the actual strings might be, 
and it's important to know about 
them. Say that your program con¬ 
tains a line like this: 

370 A$="GORILLA" 

When this line executes, the 
computer makes an entry in the 
variable table showing that there is 
now a variable called A$, that its 
length is seven characters, and that 
it is located at its present position in 
the program text itself. Except on 
the 128, the string is used from 
where it lies within the program. 
The computer decides that there's 
no point in making an extra copy of 
GORILLA; when it needs this 
string, it takes it from the BASIC 
program line. This type of string is 
called static because it never moves 
from its original location. Static 
strings can mean trouble if you 
chain programs: Since chaining re¬ 
places the original program text 
with a second program, all static 
strings—which exist only in the 
first program's text—are destroyed. 

There's a second kind of string, 
and that's the one we must use 
here. If a program contains a state¬ 
ment like INPUT A$, the string 
which is typed by the user must be 
stored somewhere. This is called a 
dynamic string; the computer stores 
it in a safe place where it won't be 
disturbed by chaining. 

Dynamic strings are created in 
.two ways: by INPUT or GET state¬ 
ments and by string manipulations 
(LEFTS, RIGHTS, STR$, concatena¬ 
tion, and so on). It's simple to 
change a static string into a dynam¬ 
ic one. The statement A$ = "GOR¬ 
ILLA" + "" concatenates (adds 
together) the strings "GORILLA" 
and "". Since "" is a null (empty) 
string, this statement really means 
"add nothing to the string GORIL¬ 
LA." Though the contents of the 
string don't change, the computer is 
convinced that we now have a new 
string which must be stored else¬ 
where in memory. 

Again, the Commodore 128 in 
128 mode doesn't need to worry 
about this problem. Strings are kept 
in a separate memory bank, and 



































Adding 
System Power 
To ST BASIC 


Part 1 




















and circles to rotating character 
fonts and manipulating raster 
blocks. With ST BASIC's VDISYS 
command, you can access all of 
these routines—which compen¬ 
sates in large part for the missing 
ST BASIC commands. 

VDISYS To The Rescue 
In simplest terms, the VDISYS com¬ 
mand calls (activates) a VDI system 
routine to do a task that would be 
difficult or impossible to perform in 
BASIC. Furthermore, these system 
routines execute very quickly—a 
real plus when you're working with 
graphics. Whether executed in im¬ 
mediate or program mode, the 
VDISYS command always takes 
this general form: 

VDISYSte) 

In this example a simple variable 
named x appears in the parenthe¬ 
ses. It doesn't matter what value 
this variable represents; it's a dum¬ 
my parameter, needed only to satis¬ 
fy the syntax of the command. 
Don't try to enter this command 
yet—if you do, there's a good 
chance you'll see the mushroom 
cloud symbol that signals a system 
crash. A certain amount of prepara¬ 
tion is always needed before you 
execute VDISYS. 

When a VDISYS command is 
executed, control passes from your 
BASIC program to an internal VDI 
handler, which eventually passes 
control to the VDI routine itself. But 
first the VDI handler looks at cer¬ 
tain sections of the computer's 
memory, called parameter blocks. 
The data in the parameter blocks 
tells the handler which particular 
VDI routine you want to execute. 
There's also other information that 
the VDI routine itself will need. If 
you don't supply all the infor¬ 
mation needed to call a routine, the 
VDI handler can't carry out your 

VDI Opcodes 

The first thing you must tell the 
computer is which VDI routine you 
want to call. Each VDI routine is 
identified by a unique opcode num¬ 
ber. For instance, the VDI routine 
used in the program below has the 
opcode 11. This is a generalized 
shape-drawing routine. (There are 
hundreds of VDI opcodes and asso¬ 
ciated parameters, so we don't have 


room in this article for a listing. But 
you can find a 42-page list of select¬ 
ed VDI opcodes in COMPUTERS ST 
Programmer's Guide, available from 
COMPUTE! Publications.) 

Once you know a VDI rou¬ 
tine's opcode number, that value 
must be POKEd into a special place 
in memory defined by the reserved 
variable CONTRL. Try typing 
PRINT CONTRL in immediate 
mode; even if you haven't given 
this variable any value, the com¬ 
puter prints a number on the 
screen. ST BASIC always prede¬ 
fines CONTRL along with several 
similar variables. The CONTRL 
variable represents an actual loca¬ 
tion in memory. 


substitutes this location for the key¬ 
word CONTRL, you don't have to 
memorize a series of numbers or 
worry about where this parameter 
block really resides. To select VDI 
routine 11, for instance, you simply 
execute POKE CONTRL,ll. 

How Many Corners? 

Once you've POKEd the VDI op¬ 
code 11 into CONTRL, you must 
tell the computer how many verti¬ 
ces (comers) are needed to define 
the graphic shape you want to 
draw. Regular geometric shapes re¬ 
quire different numbers of vertices. 
A triangle, for instance, requires a 

angle, on the other hand, can be 
defined with only two—the upper 
left comer and the lower right one. 
Of course, a rectangle has a total of 
four comers, but the total is not 
what we're looking for. The com¬ 
puter cares only about the minimum 
number of vertices it takes to draw 
the shape in question. After you 
determine how many vertices are 
needed, that value is POKEd into 
the location defined by CONTRL 
+2. For example, in line 30 of the 
program below, the statement 
POKE CONTRL+2,2 tells the com¬ 
puter that you want to draw a rect¬ 
angle (defined by only two 
comers). 

Notice that the second POKE is 
directed two bytes higher in memo¬ 
ry than the first. Now you can see 
the parameter block begin to take 
shape: It's simply a segment of 
memory where you place a collec¬ 
tion of values. The first byte of the 


parameter block is defined by 
CONTRL, and the remaining loca¬ 
tions are defined as even-numbered 
offsets above that starting spot 
(CONTRL+2, CONTRL+4, and 
so forth). 

The particular routine used in 
this program (termed a generalized 
drawing primitive ) contains several 
subroutines (also called subfunc¬ 
tions), each of which performs a 
different drawing task. To choose a 
subroutine, you must POKE its 
identifying number (called the 
primitive ID) into the location de¬ 
fined by CONTRL +10. In this case 
we want to use the bar-drawing 
subroutine, whose primitive ID 
happens to be 1. So in line 40 of the 
program, we POKE CONTRL+10,1. 
PTSIN And INTIN 
The next step is to tell the VDI 
handler where to place the graphic 
shape. Recall that you told the com¬ 
puter earlier how many vertices it 
takes to define the shape. To posi¬ 
tion the shape on the screen, you 
must now tell VDI where to put 
each vertex. This is done by POKE- 
ing horizontal (X) and vertical (Y) 
coordinate values into a second pa¬ 
rameter block area. 

The second parameter block 
begins at a memory location de¬ 
fined by the reserved variable 
PTSIN ( Points Input). Again, you 
don't need to know the actual 
memory locations involved, since 
the computer keeps track of them 
for you. All you need to do is POKE 
the correct numbers into PTSIN 
(and even-numbered adjacent loca- 

Lines 50-80 of the example 
program perform this job by POKE- 
ing the bar's X and Y coordinates 
into memory. The X coordinate of 
the first point is POKEd into 
PTSIN; the first point's Y coordi¬ 
nate goes into PTSIN+2; the X co¬ 
ordinate of the second point goes 
into PTSIN+4, and so on. Keep in 
mind that you must supply a pair of 
coordinate values for every point 
that you defmed in CONTRL+2. 

A third parameter block, be¬ 
ginning at the address defined by 
the reserved variable INTIN, is 
used to pass attribute values, if any 
are required by the current subrou¬ 
tine. The term attribute is a catch-all 
that can include many different pa- 
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COMMODORE 64 

Key Phantom 

By expanding the 64's internal key¬ 
board buffer, you can use the dynamic 
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Humanizing The User Interface, Part 2 
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Creating Rhythms 



































IBM Personal Computing 


Two Checkers And A Manager 
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INSIGHT: Atari 


Binary Files, Unite! 


Ihat va a rious Ve ro al amTdes^ld for 

particular order necessary to a bina¬ 
ry file; it's perfectly OK to load the 
segment(s) at higher memory ad- 
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there should be no more bytes in 
the file. 
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The other important difference 
between the RUN and INIT vectors 
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one open while the INIT routine is 
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HJII V Machine Language 

IvIliA Entry Program For Atari 
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MLX Commands 

You don't have to enter the whole 
ML program in one sitting. MLX lets 

disk* la" e r MLX recognizes^these 
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MLX creates a ready to use tape or disk 
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Using MLX 

Type in and save MLX (you'll want to 
use it in the future). When you're ready 
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To issue a command, hold down 
the CTRL key (CONTROL on the XL 
models) and press the indicated key. 
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lUII IkT Machine Language Entry Program 

IVIL#V For Commodore 64 Chafles Brannon, Program Editor 
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Available from your dealer or by mail. When ordering by mail add $4.00 
shipping and handling ($10.00 for foreign, $6.00 Canada). 

The Voice Master is available for the C64, C128, all Apple ll’s, and Atari 
800, 800XL and 130XE. Specify model when ordering. 

For Faster Service on Credit Card Orders only: 


ORDER TOLL FREE 1-800-523-9230 
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When it comes to personal computers, you 
want the smartest, at a price that makes sense. 

The new Commodore 128™ system has a 
powerful 128K memory expandable by512K. 
An 80-column display and 64,128 and CP/M® 
modes for easy access to thousands of edu¬ 
cational, business and home pros 
keyboard, with built-in numeric ke 
operates with little effort. 

Or if the Commodore 128 is moie machine 
than you had in mind, you can pick up the 
Commodore 64® The Commodore 64 is 
our lower- priced model geared to more 
^ fundamental, basic needs. 

““ Discover personal computers that 
do more for you. At prices you've 
been waiting for. From the company 


COMMODORE 128 AND 64 PERSONAL COMPUTERS 

cum. A Higher Intelligence 
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